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Abstract: For radio frequency identification (RFID) system implementation in 
supply chain, there are numerous commercial and academic documents and 
publications available. RFID technology facilitates reading of objects without 
physical and visual contact with real-time data transfer. In order to provide an 
overview of the state of the art of knowledge development on the topic, this 
paper systematically classifies and analyzes documents and publications 
regarded as guidelines, frameworks, models, and methods on RFID system 
implementation using a proper selection criteria, classification method and 
content analysis methodology. For this purpose, documents and publications on 
the topic that are published between 2004 and 2015, that are easily available 
publically online and through libraries, and that address topics relevant during 
the process of RFID system implementation were reviewed. A comprehensive 
review of existing documents and publications is provided and business and 
technology requirements are assessed. Totally, sixty-seven documents are short-
listed for six categories based on selected criteria, where forty documents 
concentrate on economic analysis and special implementation aspects of RFID 
and only twenty-seven documents address categories of project management, 
implementation from the perspective of large and small and medium 
enterprises, and special business domains. Accordingly, irrespective of the 
quality and scope of the documents, the overall number of documents is small 
as there are different facets of an RFID system implementation and diversities 
in RFID applications because of the characteristics of the technology and 
uniqueness of business processes and needs. Based on the findings, the paper 
proposes future research areas. 
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1   Introduction 
Radio frequency identification (RFID) technology, also called Internet of Things 
(IoT), is one of the most discussed topics in supply chain during last years [1–3] and a 
promising technology for the future [4]. It facilitates reading of objects without 
physical and visual contact with real-time data transfer and therefore possesses high 
potential for optimization of business and logistic processes [5]. A typical RFID 
system architecture includes a tag or transponder, a reader, and an information 
system. The RFID tag and reader communicates with the help of antenna using radio 
frequency and a middleware build the interface between RFID reader and the backend 
system [1, 2, 6]. In practice, however, RFID systems are complex. This complexity is 
primarily a result of unique characteristics of the technology including open or closed 
system, centralized or decentralized data storage, real-time or batch-data processing, 
physical form of tag, storage capacity of tag, writeability of RFID tag, frequency, 
energy supply, and integrated sensor technology [1, 5–7], and diversities and needs of 
business and supply chain processes. In response to the complexity and diversity in 
RFID systems, there are numerous guidelines, frameworks, models, and methods 
available for implementation of the RFID technology.  
Whether these approaches provide appropriate knowledge in consideration of the 
scope of application areas and quality of approaches in order to understand and 
implement RFID technology in supply chain is studied in detail in this paper. 
Furthermore, there are deferent facets of the RFID technology implementation e.g. 
regarding enterprise size, implementation process, and economic analysis, which 
necessitate appropriate attention. The extent to which these aspects are considered in 
present research requires comprehensive review of the present literature. Therefore, 
this paper presents an overview of the state of the art documents and publications 
addressing RFID system implementation process. 
The scope of this paper involves RFID implementation guidelines, frameworks, 
models, and methods easily publically available for individuals and companies via 
internet and through libraries focusing on aspects and facets relevant during the 
process
1
 of RFID system implementation ranging from 2004 to 2015. It uses a proper 
selection criteria, classification method and content analysis methodology. Presently, 
similar studies are conducted by [8], [9], and [10] in 2008 and 2013. However, the 
focus of these studies is limited to only guidelines by particular topics
2
 from 2004 to 
2007 [8], merely the AIS basket of top journals
3
 from 2000 to 2011 [9], and reviews 
of only cost and benefit models [10]. This paper is structured as follows. In section 2, 
the research methodology is presented defining selection criteria and analysis 
approach. Section 3 discusses results of the research by selected categories. In section 
4, a list of general requirements for RFID system implementations is derived and 
presented. Section 5 concludes the findings and suggests future research areas. 
2   Methodology of the Research 
For search and collection of up to date documents and publications on RFID 
implementation, this study used desk research techniques in combination with 
detailed content analysis. In particular, the study applies state of the art or review 
                                                          
1 i.e. project management, economic analysis, system development and deployment involving 
enterprise domain and size 
2 i.e. generic information on RFID systems, privacy, communication strategies to inform 
stakeholders, system implementation and technical configuration, SMEs and RFID, special 
business applications, and cost and benefits of an RFID implementation  
3 covering RFID applications, issues, methods, and theories 
method
4
 [11] for the purpose. Characteristically
5
, this study focuses on results of 
empirical research and theories (e.g. models and methods). It aims analysis of 
documents and publications relevant in the process of RFID system implementation. 
The review is conducted with neutral theoretical view point. The literature is selected 
on the basis of explicit selection criteria, ease of availability, and relevance to RFID 
system implementation process. The state of the art is structured historically in three 
time intervals that groups literature with similarities in context. The study is intended 
for knowledge development of practitioners and researchers and suggests future 
research areas explicitly. 
Implementation approaches for RFID system in supply chain were the subject of 
author’s research with food manufacturing industries during last years. In this context, 
the literature review on RFID system implementation evolved at three different points 
in time. The first review was conducted before action research without any limitation 
of selection criteria in 2008. The second review was continuation of the first literature 
review, which was carried out in 2011 and involved restriction to management 
approaches. This review is refinement of the second literature review in term of 
categorization of documents, extension in terms of time period of publications, and 
explication in terms of implementation process.  
Methodologically
6
, the state of the art is conducted in problem definition, search, 
selection, analysis, and presentation phases. Many enterprises experience lack of 
appropriate knowledge in order to understand and implement RFID systems. Because 
of the innovative nature of the technology, there were only few general descriptions 
available on the topic before action research of the author. Presently, there are 
numerous writings and approaches available on the topic. Whether these approaches 
are applicable require proper analysis. Consequently, an overview and analysis of 
available literature related to RFID system implementation is needed. This review 
provides a structured overview and highlights present research gaps on the topic.  
In view of this, a desk research
7
 was conducted in the second phase of review in order 
to search and collect documents and publications. The search and selection criteria for 
this review were restricted to time, topic, application area, and accessibility. It 
involves easily via internet, through subject-specific databases (e.g. EBSCO host), 
and libraries (e.g. print media) available documents. Accordingly, the study covers the 
time period from 2004 to 2015, involves six different topics of RFID implementation 
as categories covering guidelines, frameworks, models, and methods. It focuses on 
object tagging applications in supply chain (e.g. transport units) of various domains 
                                                          
4 State of the art or review is used as description, conclusion, evaluation, and integration of desk 
research results with content analysis and requirements derivation (see Fettke 2006: 258). 
5 For categorization of state of the art studies, Fettke (2006) suggests differentiation on the 
basis of characteristics such as type (e.g. natural language or mathematical), focus (e.g. 
methods or theories), objectives (e.g. explicit formulation, content critics), perspective (e.g. 
neutral or positioned), literature (e.g. explicit selection, representative scope), structure (e.g. 
historical, subject-specific), focus group (e.g. industry, researcher), and future research (e.g. 
explicit suggestions) (see Fettke 2006: 259). 
6 For review methods, see Fettke 2006: 260 
7 i.e. search and collection of data available on the internet or in the print media. See Springer 
Gabler Verlag (Herausgeber), Gabler Wirtschaftslexikon, Stichwort: Desk Research, online im 
Internet: http://wirtschaftslexikon.gabler.de/Archiv/5097/desk-research-v6.html. 
(e.g. textile or retails) without applications with reference to individuals. The 
classification [11–13] of available documents and publications provides an overview 
of the intensity of research on different aspects and facets of RFID system 
implementation in three intervals from 2004 to 2015. It, furthermore, eases the 
analysis in consideration of special needs for particular aspects (e.g. economic 
analysis) of an RFID implementation.  
The desk research was followed by literature selection phase on the basis of selection 
criteria for this state of the art. In order to gain feasible results, the selection criteria 
exclude documents and publications of generic information on RFID systems, privacy 
and security issues, and technical standards. Selection criteria and defined categories 
for this review were specified on the basis of relevance to RFID system 
implementation process from management and research point of view. For these 
reasons, technical RFID standards and general information on the topic are excluded 
from the study. Privacy and security issues are excluded because the study focuses on 
supply chains without reference to individuals (i.e. business to business). The 
selection criteria and categories are partially adopted according to [8], which address 
only guidelines up to 2007 from practitioners perspective. 
Subsequently, selected documents and publications were analyzed using content 
analysis methodology
8
. It contained details such as document title, author(s) name, 
addressee
9
, publication date, page numbers, and description including context and 
limitation of the contents
10
. On the basis of content analysis, general requirements 
were derived. This study avoids evaluation of literature because of neutral theoretical 
stand point. The results of the study are presented in the following sections. 
Because RFID technology is innovative and RFID systems in supply chain are 
complex, the implementation process of RFID requires consideration from different 
perspectives. Accordingly, enterprise size plays an important role while implementing 
RFID, for example, because of enterprise resources and employee capabilities. The 
implementation process of RFID itself involves different roles and responsibilities 
and requires separate consideration of concerns (e.g. project management). Similarly, 
business focus and application domain’s characteristics are of importance, for 
example, because of enterprise’s physical environment, products type, and position in 
supply chain. As economic feasibility is seen as a key success factor for RFID 
implementations, relevant approaches need special attention. In the same way, 
knowledge of up to date approaches for specific issues of RFID implementations is 
crucial as the technology and relevant approaches evolve over time. Thus, the selected 
documents are classified in six categories, namely RFID implementation project 
management, large enterprises and RFID implementation, SMEs and RFID 
implementation, RFID economic feasibility analysis, RFID in special business 
domains, and special implementation aspects of RFID. 
                                                          
8 Content analysis methodology is a standardized and structured methodology and way of 
analysis [12–14]. 
9 i.e. domain 
10 i.e. in consideration of purpose, enterprise size, business focus, application area, 
implementation process, special implementation aspects 
3   Results and Discussions 
For an overview and ease of analysis, selected documents were categorized by time 
and topic. The categorization of documents and publications on RFID implementation 
by time presents results of the search with four years interval, where overall sixty-
seven documents were short-listed from 2004 to 2015 based on the selected criteria. 
For defined categories, there were totally twenty-one documents available from 2004 
to 2007, twenty-nine documents from 2008 to 2011 and seventeen documents from 
2012 to 2015. Accordingly, the time period from 2008 to 2011 shows comparatively 
higher intensity of publications and research. The classification by topic revealed that 
there were total two documents on project management, six documents on large 
enterprises, seven documents on small and medium-sized enterprises, nineteen 
documents on economic analysis, twelve documents on special business domains, and 
twenty-one documents on special implementation aspects of RFID system 
implementation (see table 1). 
Table 1: Number of Documents on RFID Implementation 
Category 2004- 
2007 
2008- 
2011 
2012- 
2015 
Total 
RFID Implementation Project Management 0 2 0 2 
Large Enterprises and RFID Implementation 4 1 1 6 
SMEs and RFID Implementation 5 1 1 7 
RFID Economic Feasibility Analysis 7 8 4 19 
RFID in Special Business Domains 5 4 3 12 
Special Implementation Aspects of RFID 0 13 8 21 
Total 21 29 17 67 
 
Irrespective of the scope and quality of documents, all categories are poorly addressed 
except the categories RFID economic feasibility analysis and special implementation 
aspects of RFID. Considering uniqueness of RFID applications and diversities of 
business processes and needs, the overall number of documents found on RFID 
system implementation is small. Most of the documents published between 2004 and 
2007 are generic. However, a reasonable amount of research activities had been seen 
after 2007 [15–25]. 
As shown in table 2, the documents on special implementation aspects of RFID are 
frameworks, models, and methods dealing mainly with single aspects of RFID 
implementation such as business value determination, managerial challenges, decision 
making strategies, and perspectives of adoptation from research perspective. The 
documents on economic feasibility analysis focus on retail stores, retail supply chain, 
healthcare, automotive supply chain, production and logistical tracing, mobile 
industry supply chain, and apparel retailing. The category special business domains 
contain documents focusing on particular domains and business areas such as 
automotive, libraries, military logistics, household manufacturing, and healthcare. The 
documents addressing RFID implementation in large enterprises involved guidelines, 
for example, from the perspective of Wal-Mart, Metro Group, VDEB
11
 and AIM
12
, 
CE RFID
13
. Special needs of SMEs are addressed in seven documents including 
general guidelines and a method. The documents on RFID implementation project 
management are short guidelines addressing subject specific aspects. 
Table 2: Overview of Documents and Publications by Type 
Category Documents and Publications  Total 
 Guidelines Frameworks Models Methods  
RFID 
Implementation 
Project 
Management 
[26], [27]    2 
Large Enterprises 
and RFID 
Implementation 
[28], [29], 
[30], [31], 
[23] 
  [32] 6 
SMEs and RFID 
Implementation 
[33], [34], 
[35], [36], 
[37], [38] 
  [21] 7 
RFID Economic 
Feasibility 
Analysis 
[39], [40], 
[41–43] 
[44] [45], 
[46], [47, 
48] , 
[10], [15] 
[16], [17], 
[49, 50] 
Calculators: 
[51], [52], x14 
19 
RFID in Special 
Business Domains 
[53], [54], 
[55], [56], 
[57], [58], 
[59], [22], 
[60] 
[61] [62], [19]  12 
Special 
Implementation 
Aspects of RFID 
 [63], [64], [65, 
66], [67], [68], 
[69], [70], [71], 
[72], [24], [73] 
[74], [75, 
76], [77], 
[78], 
[25], [18] 
[79], [20] 21 
 
In the following, the documents listed in table 2 are analyzed by category involving 
aspects such as purpose, context, limitations, applicability, and page numbers. 
3.1 RFID Implementation Project Management 
The documents on project management of RFID implementation included a short 
guideline by Gross and Thiesse [26] listing key issues for a successful RFID system 
implementation (11 pages) and a preliminary and generic guideline by AIM-Germany 
(2008) [27] aiming system integration and lists relevant tasks and responsibilities 
from project management perspective (33 pages). These documents [26, 27] 
                                                          
11 Verband der EDV Software- und Beratungsunternehmen e.V. 
12 Industrieverband fur automatische Identifikation, Datenerfassung und mobile 
Datenkommunikation Deutschland 
13 Coordinating European Efforts for Promoting the European RFID 
14 A calculator by Auto-ID Center, no more accessible 
specifically address project management of RFID system implementations briefly. 
Both documents are conceptualized as domain independent guidelines. The first 
document [26] outlines aspects of team and change management, whereas the second 
document [27] mentions sophisticated project management and goal-oriented 
collaboration of project partners as pre-conditions for a successful RFID system 
implementation, and lists relevant aspects
15
 of such undertaken without appropriate 
details. Consequently, the documents are not applicable with fewer resources and 
inadequate knowledge of RFID systems and RFID implementation project 
management. 
3.2 Large Enterprises and RFID Implementation 
The guidelines by Wal-Mart, Metro Group, VDEB and AIM, and HIBCC
16
 are initial 
approaches for RFID implementation. The management guideline by VDEB and AIM 
(2006) [28] provide general descriptions on RFID technology and standards (46 
pages). The description by Metro Group (2006) [32] is also a general overview of the 
implementation process (44 pages). The guideline by HIBCC (2007) [29] focus on 
technical advisory of data coding (30 pages). The guide on roll-out details of RFID 
applications at Wal-Mart (2007) [30] shows RFID system details of the enterprise (25 
pages). The roadmap for RFID applications by CE RFID (2008) [31] includes 
research and development activities as well as guidelines for implementation (343 
pages). The dissertation by Hinkka (2013) [23] aims tracking solutions for entire 
supply chain optimization (94 pages). These documents, excluding [23], can be 
considered as first steps toward approaches for RFID system implementation. 
Accordingly, the documents are not applicable with fewer resources. 
3.3 SMEs and RFID Implementation 
Special requirements of small and medium-sized enterprises (SMEs) are addressed by 
six guidelines and a method. The guideline by Informationsforum RFID [33] focuses 
on general information on importance, application fields, project planning, ROI, 
funding, and technical issues of RFID (56 pages). The short guideline by RFID4SME 
et al (2006) [34] includes basic information on technology, standardization, and 
benefits of RFID (20 pages). A detailed introductory guideline by REGINS
17
-RFID 
(2006) [35] provides a process model with general implementation steps (108 pages). 
A short document by Scholz-Reiter et al (2007) [36] describes implementation of 
RFID in production planning (5 pages). The guide by Netzwerk Elektronischer 
Geschäftsverkehr
18
 (2007) [37] includes basics of RFID technology, application 
fields, security and privacy, and business examples (20 pages). The method by 
                                                          
15
 e.g. strategic objectives, stakeholder involvement, process and change, economic analysis, 
and technical feasibility 
16 Health Industry Business Communications Council 
17 Regional standardised Interfaces for a better integration of regional SMEs in the European 
Economy 
18 A network of electronic business traffic 
Donath (2010) [21] focuses on RFID system development and deployment precisely 
without details of project management and economic analysis (253 pages). The guide 
by Hütter and Steinhaus (2013) [38] is introductory document involving technical 
aspects of RFID, application areas, and references for feasibility of RFID technology 
(52 pages). Consequently, all of the documents on RFID system implementation in 
small and medium-sized enterprises provide generic information except [21]. 
3.4 RFID Economic Feasibility Analysis 
Cost and benefits and ROI of RFID implementations are key success factors cross 
business domains. Accordingly, there are several calculators, methods, models, and 
guidelines available. For assessment of potential benefits of RFID in supply chain, 
IBM and GS 1 (2004) [51] provide an excel based ROI calculator. Similarly, 
Fraunhofer IML (2007) [52] recommend an excel based ROI calculator to calculate 
quantitative and qualitative effects (15 worksheets). The Auto-ID Center (2003)
19
 also 
offered an Auto-ID calculator for the purpose. A guideline by Pisello (2006) [39] 
states ROI for different case studies (16 pages). Schmidt (2006) [40] mainly discusses 
business case and cost and benefits of RFID (176 pages). A reference model by 
Vilkov (2007) [15] concentrates on a process oriented economic analysis lacking 
procedures for cost specification and cost accounting (253 pages). Sounderpandian et 
al (2007) [45] suggests a mathematical model for cost and benefits analysis (10 
pages). A preliminary approach is presented by Bardaki  et al (2008) [16] for 
technical feasibility and cost and benefits (5 pages). Decker et al (2008) [46] describe 
a preliminary quantification cost model (18 pages). Rhensius and Dünnebacke (2009) 
suggest a 3-step approach as method [17] supported by an online calculator to 
evaluate business case of RFID for SMEs lacking aspects of project management, 
system development, and technical feasibility (129 pages). Furthermore, there are 
methods [49, 50], models [47, 48], guidelines [41–43], and a framework [44] focusing 
on the evaluation of RFID benefits. Baysan and Ustundag (2013) [10] provide an 
overview of further cost and benefits models of RFID implementations. 
3.5 RFID in Special Business Domains 
For RFID in special business domains, twelve documents were found that focus on 
automotive, libraries, military logistics, household manufacturing, and healthcare. A 
guideline for automotive sector by RFID Support Center
20
 [53] pointed out key 
technical aspects and application examples (31 pages). The guideline by IPCO
21
 
(2004) [54] describes general procedure for RFID implementation in libraries (15 
pages). AIM
22
 (2004) [55] provides information for labeling military goods and assets 
in respect of selection and application (38 pages). Informationsforum RFID (2007) 
[56] points out potentials and practical examples in healthcare sector (20 pages). A 
                                                          
19 No more accessible 
20 No more accessible 
21 Information and Privacy Commissioner Ontario 
22 Association for Automatic Identification and Mobility 
guide [57] by UPM Raflatac (2007) introduces RFID benefits, best practices, and 
implementation in pharmaceutical companies. BIBA
23
 (2008) [58] addresses various 
aspects of RFID implementation in supply chain in a guide. Schneider (2008) [62] 
suggests a generalized model for logistics. GS1 Germany
24
 (2009) [59] provides an 
application guideline for technical anti-counterfeiting solutions (61 pages). Vogeler 
(2009) [19] presents a process model for RFID implementation in textile retail 
industry (245 pages). Zhu (2012) [61] suggest a three-layered architecture for 
household manufacturing. Ma (2012) [22] presents a roadmap including workflow 
architecture for design and deployment of RFID in hospitals (125 pages). Al-
Mahadeen (2015) [60] addresses issues of information flow in hospitals. All 
documents except [19, 22] merely point out key aspects of RFID applications in 
particular domains. 
3.6 Special Implementation Aspects of RFID 
Special implementation aspects of RFID remained the focus of a number of research 
articles. These consist of frameworks, models, and methods. Some frameworks deal 
with business aspects of RFID implementation such as business value determination 
[63], managerial challenges [64], decision making strategies [65, 66], product 
lifecycle management [69], issues of RFID implementation [71], perspectives of 
adoptation during RFID implementation [72], and readiness for RFID [24]. Others 
address technical issues such as item level tagging [67], granularity of tagging [68], 
tagging level [70], and event management in middleware [73]. The models focus on 
automotive assembly operations [74], automated construction material tracking and 
locating [75, 76], and service oriented process [77]. Furthermore, there are models for 
new set of processes in companies with RFID implementation [78], for socio-
technological issues [25], and for manufacturing orders as key-data-model [18]. The 
methods include time value of information [79] and real-time manufacturing data 
capturing and information processing [20]. These documents merely address specific 
concerns in order to understand and overcome particular challenges during RFID 
system implementation without comprehensive understanding of RFID systems and 
implementation process. 
4   Derived Requirements for RFID System Implementations 
On the basis of comprehensive analysis of documents from section 3, this section 
describes general requirements of RFID system implementation approaches that aim 
understanding and application of RFID system implementation process. The review of 
present documents shows that uniqueness and complexity of RFID systems 
necessitate consideration of particular aspects or key factors in the process of 
understanding and application of RFID systems. The reviewed literature emphasize 
on consideration of business needs [1, 19] and long-term vision or strategy [1, 15, 17–
                                                          
23 Bremer Institut für Betriebstechnik und angewandte Arbeitswissenschaft 
24 BRIDGE Project 
19, 21, 26, 27, 33, 71] because of strategic nature of RFID system implementations in 
supply chain. As an implementation of the technology brings changes to supply chain 
processes, it is suggested that implementation approaches should address potential 
changes [1, 15–19, 27], process orientation [17, 21], and detailed analysis of supply 
chain or business process [15, 17–19, 21, 26, 33, 71]. Furthermore, domain 
characteristics [8, 16, 19] are of importance either because of supply chain nature (i.e. 
position of the enterprise in a supply chain) or because of application area 
characteristics (e.g. use liquids or metals). Because of high cost of RFID technology 
and effective use of RFID generated information, few authors suggest collaboration 
with partners during implementation [1, 21, 26]. RFID system implementations 
involve stakeholders with different backgrounds (e.g. top management, logistics, 
RFID experts), knowledge, and level of interests. In order to fulfill their expectation 
and requirements, stakeholder orientation [8, 18, 19, 21, 26–28, 46, 71] is obligatory 
for RFID system implementation approaches. Comprehensiveness of approaches (i.e. 
high level or detailed) for understandability, for example, of management and 
technical team is highlighted by some authors [15, 17, 18, 21]. Similarly, granularity 
[2] play an important role in respect of adaptation of approaches. Management of 
change [26, 33, 46, 71] is emphasized, for example, because of acceptance of the 
changes by employee. The characteristics structured approaches [21] and applicability 
[17, 17, 18, 21] need consideration because of systematic realization, for example, 
during implementation for project organization and because of realization also with 
fewer resources. Because of high cost and potential strategic and operational benefits 
of RFID technology, economic feasibility [15–17, 21, 26, 27, 46] is considered as one 
of the key success factor along technical feasibility [16–19, 21, 26, 27, 33, 71]. The 
characteristics of RFID technology [1, 5–7, [15–19, 21, 26–28, 33, 46] such as open 
or closed system, centralized or decentralized data storage, real-time or batch-data 
processing, physical form of tag, storage capacity of tag, writeability of RFID tag, 
frequency, energy supply, and integrated sensor technology are considered the core 
strategic and technical aspects of RFID system implementation approaches. In the 
same way, running in parallel with existing systems (e.g. barcode) [1, 21] and other 
RFID solutions [1, 21] require proper consideration. Because of the complexity and 
diversity of RFID system, it is suggested that RFID system implementation 
approaches involve initial partial solutions [1, 21, 71] for an enterprise with 
continuous improvement [21, 71]. Furthermore, tests for validation [17, 18, 21, 26, 
27, 33, 71] are considered as compulsory. 
In view of that, the author suggests consideration of particular business and 
technology requirements according to the needs of business domains and focus of 
approaches. The attributes belonging to business requirements include strategy, 
domain specification, interdisciplinarity, efficiency and effectiveness, comprehensive, 
structure and realism, process and change oriented, and stakeholder oriented. The 
technology requirements involve iterative and incremental development, 
technological characteristics, test orientation, coexistence with other Auto-ID 
technologies, and coexistence with other RFID solutions. In the following table, these 
general requirements of RFID system implementation approaches are described 
explicitly. 
Table 2: General Requirements of RFID System Implementation Approaches 
Characteristic Description 
Business Requirements 
Strategy oriented The approach should involve business needs, vision and objectives. 
The progress should be primarily measured by achievement of 
project objectives and scope of delivery (e.g. complete system, 
partial system, system design). 
Domain specific The approach should consider uniqueness of business domain (e.g. 
particular industry such as textile or position of the enterprise in 
supply chain). 
Interdisciplinary The approach should consider enterprise entities or departments in 
respect of their requirements in order to specify overall 
requirements. 
Efficient and effective The approach should include analysis of cost and potential benefits 
of the technology for feasibility. 
Comprehensive The approach should strive for understandability, for example, of 
business and management personnel by providing appropriate details 
and granularity. 
Structured and realistic The approach should be systematic, sophisticated, and applicable, 
for example, for project organization and realizable also with fewer 
resources. 
Process and change 
oriented 
The approach should provide processes and tools with emphasis on 
detailed analysis in consideration of unique process requirements, 
change (i.e. organizational as well as individual), and stakeholder’s 
interactions. 
Stakeholder oriented The approach should consider different skills and levels of 
knowledge of stakeholders e.g. experience in large projects or 
knowledge of RFID technology of managers and employees, and 
consideration of communication requirements of separated teams. 
Technology Requirements 
Iterative and 
incremental 
The approach should allow gradual adoption and partial solutions, 
and be technically feasible involving feedbacks focusing on 
adaptability and validation. 
Technology 
characteristics 
The approach should consider RFID as well as information 
technology characteristics for specification of the system such as 
open or closed system, centralized or decentralized data storage, 
real-time or batch-data processing, physical form of tag, storage 
capacity of tag, writeability of tag, frequency, energy supply, and 
integrated sensor technology. 
Test oriented The approach should involve repeated and intensive test in order to 
validate part of the RFID system or entire RFID system. 
Coexistence with other 
Auto-ID technologies  
The approach should consider coexistence with Auto-ID 
technologies such as barcode. 
Coexistence with other 
RFID solutions  
The approach should consider integration of different RFID 
solutions e.g. with varying frequencies. 
 
5   Conclusion and Future Research Suggestions 
In order to collect and assess documents on RFID system implementation, a 
systematic approach consisting of desk research techniques, refined selection criteria, 
classification method, and content analysis methodology was used. This approach 
structures the search and reviews of documents, and discloses various facets and 
aspects of RFID system implementations i.e. different perspectives of large and small-
and-medium-sized enterprises, differences in business applications by domains, as 
well as differentiation of approaches in project management, system development and 
deployment, and economic analysis. 
The analysis of documents revealed that most of the documents found are 
systematically structured. Present approaches addressing RFID implementation 
process, irrespective of the quality, either focus on project management, system 
development, or economic analysis. However, none of the documents discuss issues 
and techniques for adaptation of these documents in respect of appropriate granularity 
for understanding and application of RFID system implementation process. 
The findings show that most of the categories are poorly addressed, and only few 
business domains are the focus of present research. Most of the documents for special 
business domains point out key aspects of RFID implementations for the focused 
domain with the help of case studies, however, these studies are limited to 
automotive, libraries, textile retail, household manufacturing, and hospitals. 
Considering the findings, this paper suggests research on all relevant facets of RFID 
implementation along the implementation process of RFID systems in consideration 
of the business and technology requirements of particular business domains. 
Considering different facets of an RFID implementation and varying levels of details 
of available documents, there is also need for approaches in consideration of 
granularity, and adaptation efforts and techniques in order to understand and 
implement RFID systems. 
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